Kuwait has a cosmopolitan population of 1-7 million, mostly Arabs. This population is a mosaic of large and small minorities representing most Arab communities. In general, Kuwait's population is characterised by a rapid rate of growth, large family size, high rates of consanguineous marriages within the Arab communities with low frequency of intermarriage between them, and the presence of genetic isolates and semi-isolates in some extended families and Bedouin tribes. Genetic services have been available in Kuwait for over a decade. During this time it has become clear that Arabs have a high frequency of genetic disorders, and in particular autosomal recessive traits. Their pattern is unique and some disorders are relatively common. Examples are Bardet-Biedl and Meckel syndromes, phenylketonuria, and familial Mediterranean fever. A relatively large number of new syndromes and variants have been delineated in Kuwait's population, many being the result of homozygosity for autosomal recessive genes that occurred because of inbreeding. Some of these syndromes have subsequently been found in other parts of the world, negating the concept of the private syndrome. This paper provides an overview of autosomal recessive disorders among the Arabs in Kuwait from a personal perspective and published studies, and highlights the need for genetic services in Arab countries with the goal of prevention and treatment of genetic disorders.
give an overview of autosomal recessive disorders, which are the most common category of genetic disorders among Arabs in Kuwait.
The country and population Kuwait is a small Arab country situated in the north east of the Persian Gulf. It is bounded on the north and north east by Iraq and on the south by Saudi Arabia. The country's total area (6880 square miles) is barren desert that is rich in oil which is the source of Kuwaiti wealth. The population is cosmopolitan and comprised of large and small minorities. Until August 1990 (Iraqi invasion), its 1-7 million people, according to a 1985 census,8 were made up of 40% Kuwaiti natives and Bedouin, and 60% immigrants, the majority of whom were Arabs. These immigrants were mostly from Arabian Middle Eastern countries; however, small minorities from North Africa are also present. One of the large minorities before the invasion of Kuwait were the Palestinians who formed about 22% of the total population at that time. Those considered to be Kuwaiti natives are the early settlers of the urban centres originating mostly from neighbouring Arab countries, while the Bedouin are the nomadic Arabs of the desert who live on the fringes of the Arabian peninsula which includes parts of Kuwait, Saudi Arabia, Qatar, United Arab Emirates, Oman, Iraq, Jordan, and Syria as well as Negev and Sinai desert. Over the past three to four decades, they have settled in urban centres and have acquired the citizenship of the countries that host them. Those who lived in Kuwait have acquired Kuwaiti nationality and some of them became indistinguishable from natives. However, Bedouins form tribal communities which are quite isolated. It is very likely that individual people from the same tribe or kindred have settled in different Arab countries and acquired their nationalities.
Also, the Kuwaiti population has one of the highest growth rates in the world (approximately 50000 live births/year) and large family size with five children being an average number of offspring per family.8 The rate of consanguineous marriage is high, with high inbreeding coefficients not only within the Kuwaiti native population910 but also within other Arab communities, according to studies conducted in Kuwaitl' or in their countries of origin' 116 (table 1) . The most frequent form of In one study over a seven year period,57 16 cases were ascertained, all of whom have consanguineous Kuwaiti parents. The estimated minimum incidence was 7-6:100 000 livebirths, similar to that in Finland. This condition was described in six subjects (three males and three females) in two sibships from a consanguineous Palestinian family.9' Associated manifestations included progressive intellectual impairment and extrapyramidal dysfunction as well as peripheral neuropathy and skeletal abnormalities. Muscle biopsy showed non-specific mitochondrial changes. patients." One of these patients was the product of first cousin Palestinian parents.8"
Features included peculiar facial appearance with deafness, rib anomalies, and severe shortness and distortion of long bones, notably the humeri, tibiae, fibulae, metapodia, and phalanges with marked irregularity and asymmetry.
AUTOSOMAL RECESSIVE EPIDERMOLYTIC PALMOPLANTER KERATODERMA
Two male sibs of first cousin Kuwaiti parents were described as having this condition,'02 which is known to be inherited as an autosomal dominant trait (144200). Parents presented with patchy eczematous skin lesions followed by palmoplanter keratoderma and raised serum levels of IgE. Although gonadal mosaicism cannot be excluded, it is more likely that an autosomal recessive variant of the disease exists in this inbred population.
Disorders with unknown frequencies CYSTIC FIBROSIS (CF) CF (219700), a well known and studied disease in Europe and North America, was not reported in Kuwait until 1981 when two patients (Kuwaiti and Syrian) presented with meconuim ileus.'0 One of them died postoperatively and the other had recurrent respiratory infections and died at the age of 1 year. At necropsy, clinical findings of CF were noted. Subsequently, CF was reported in several Kuwaiti and Palestinian patients.'05'07 A questionnaire survey showed that 40 patients were diagnosed with CF in all hospitals in Kuwait from 1979 to 1979 (approximately 500 000 livebirths).'08 Manifestations were variable and occasionally atypical. Several infants presented initially with hyponatraemia, hypo-chloraemia, and metabolic alkalosis owing to excessive sweating in Kuwait's very hot and humid weather.'07 These patients had minimal manifestations of pulmonary and pancreatic exocrine deficiency. CF among Arabs from Lebanon, Iraq, and Israel has been reported. '09 It has been suggested that the incidence is high among Arabs of Israel, in the Bedouin as well as in the city dwellers. This was supported by a recent study from Jordan."0 Our experience from Kuwait suggests that the frequency of CF may be less than that in western countries with mild allelic variants prevailing.
CONGENITAL DEAFNESS, TYPE 1 (220700)
In a large inbred Palestinian family, 13 subjects in several sibships were reported to have uncomplicated profound deafness from early infancy."' The family originated from a small village (El-Sawiah) on the West bank near Nablus. Eight cases in three other families from the same village (apparently not related to each other or the reported family) were ascertained to have a clinically similar disorder (unpublished data). At the Farwania genetic clinic, at least nine more patients from four Kuwaiti or Syrian families were found. It is difficult, however, to conclude that this disorder is highly prevalent in Kuwait because of the remarkable genetic heterogeneity of deafness. Certainly, it has a very high frequency in 
